Abstract: The reactions of aryl (selenophen-2-yl) thioketones with CH2N2 occur with spontaneous elimination of N2, even at low temperature (-65°), to give regioselectively sterically crowded 4,4,5,5-tetrasubstituted 1,3-dithiolanes and/or a novel type of twelve-membered dithia-diselena heterocycles as dimers of the transient thiocarbonyl S-methanides. The ratio of these products depends on the type of substituent located at C(4) of the phenyl ring. Whereas the formation of the 1,3-dithiolanes corresponds to a [3 + 2] cycloaddition of an intermediate thiocarbonyl ylide with the starting thioketone, the twelvememberd ring has to be formed via dimerization of the 'thiocarbonyl ylide' with an extended biradical structure. 
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The reactions of aryl (selenophen-2-yl) thioketones with diazomethane occur with spontaneous elimination of N 2 even at low temperature (-65°), to give regioselectively sterically crowded 4,4,5,5-tetrasubstituted 1,3-dithiolanes and/or a novel type of 12-membered diselenadithia heterocycles as dimer of the transient thiocarbonyl S-methanides. The ratio of these products depends on the type of substituent located at C(4) of the Ph ring. Whereas the formation of the 1,3-dithiolanes corresponds with a [3+2] cycloaddition of an intermediate thiocarbonyl ylide with the starting thioketone, the 12-memberd ring has to be formed via dimerization of the 'thiocarbonyl ylide' with an extended biradical structure.
Introduction. -The [3+2] cycloadditions belong to the most important
reactions, which are of interest for both practical applications and development of reaction mechanism concepts. Especially important are synthetic methods applied for preparations of diverse heterocyclic products [1] . In addition to the classical series of reactive 1,3-dipolar species presented in the historical reviews by Rolf Huisgen [2] , the S-centered 1,3-dipoles, such as thiocarbonyl S-imides [3a] , thiocarbonyl S-oxides [3a] , 
Scheme 1
The stepwise mechanism was evidenced by the loss of stereospecifity, i.e., the formation of two stereoisomeric thiolanes of type 5 in the case of 3b [4] , and the isolation of the seven-membered heterocycle 6 [5] or its derivatives obtained via its trapping with MeOH or H 2 O in the case of 3a [4] [5] . The reactive thiocarbonyl ylide 2a
can be generated conveniently via thermal cycloreversion of the 2,5-dihydro-1,3,4-thiadiazole 1a [5] , which is available by treatment of 2,2,4,4-tetramethyl-3-thioxocyclobutan-1-one with diazomethane [6] . However in the case of aromatic thioketones, 1,3,4-thiadiazolines of type 1 are stable only below −60° and the corresponding thiocarbonyl ylides are generated in situ at ca. −40° [7] .
An alternative mechanism for stepwise [3+2] cycloadditions was postulated by
Raymond A. Firestone [8] , and in that case, 1,3-diradicals were claimed to appear as reactive intermediates. However, the experimental evidence for this mechanism is vague, and to the best of our knowledge, the addition of a nitrone with substituted 1,3-dienes, leading to a seven-membered heterocycle along with the expected fivemembered isoxazolidines, is the only example supporting the intermediacy of a biradical species [9] . In the case of thiocarbonyl ylides, intermediate diradicals were
postulated for the formation of 1,3-dithiolanes based on computational studies [10] . In addition, the head-to-head dimerization of S-methanides derived from bisaryl thioketones, like thiobenzophenone S-methanide (2b), leading to 1,4-dithianes, could be explained via intermediate biradical species [11] (Scheme 2).
Scheme 2
2. Results and Discussion. -In our ongoing studies on reactions with aryl and hetaryl thioketones, we focused attention on the generation of S-methanides of type 7
derived from aryl (selenophen-2-yl) and bis(selenophen-2-yl) thioketones 8 (Scheme 3). Finally, the structure of the new dimer of the thiocarbonyl ylide 7a was established by X-ray crystallography as the hitherto unknown 12-membered macrocycle
10a.
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It is worth mentioning that the analogous reaction with phenyl (thiophen-2-yl) thioketone led to a ca. 1:1 mixture of isomeric 1,3-dithiolanes of type 9 exclusively [13] . This observation suggests that the presence of a selenophen-2-yl substituent is a necessary condition for the formation of the dimer of type 10. In order to check the influence of substituents in the Ph ring of 8, a series of experiments with 4-substituted Ph analogs of 8a was performed ( Table 1 ). The obtained results showed that electron withdrawing substituents in the starting thioketone favor the formation of the dimer 10.
Remarkably, in the case of 8e containing the 4-nitrophenyl residue, the reaction performed at -60 o occurred with vigorous evolution of N 2 , and the dimer 10e was obtained as the sole product according to 1 H-NMR analysis. Similarly, the 4-CF 3 -substituted thioketone 8f yielded under the same conditions the dimer 10f and only traces of the corresponding dithiolanes 9f ( Table 1) . On the other hand, the same reaction with 8b and 8c bearing electron-donating substituents gave predominantly mixtures of isomeric 1,3-dithiolanes 9b and 9c, respectively, and only traces of the dimers 10 were detected. Finally, the reaction with the symmetric di(selenophen-2-yl) thioketone (8g) led to 1,3-dithiolanes as the major products [13] , but traces of the unstable dimer 10g could also be identified in the crude mixture. 
Experimental Part
General. M. Figure) 2 ). A crystal of 10a suitable for a low-temperature X-ray structure determination was obtained from hexane/CH 2 Cl 2 . All measurements were made on an Agilent
Reaction with 4-Methoxyphenyl (Selenophen-2-yl) Thioketone (8b). 4,5-
Bis(4-methoxyphenyl)-4,5-di(selenophen-2-yl)-1,3-dithiolane
Technologies SuperNova area-detector diffractometer [15] using MoK radiation ( = 0.71073 Å) from a micro-focus X-ray source and an Oxford Instruments Cryojet XL cooler. Data reduction was performed with CrysAlisPro [15] . The intensities were corrected for Lorentz and polarization effects, and an empirical absorption correction using spherical harmonics [15] was applied. Equivalent reflections were merged. The data collection and refinement parameters are given in Table 2 , and a view of the molecule is shown in the Figure. The structure was solved by direct methods using SHELXS-2013 [16] , which revealed the positions of all non-H-atoms. The non-H-atoms were refined anisotropically. All of the H-atoms were placed in geometrically calculated positions and refined by using a riding model where each H-atom was assigned a fixed isotropic displacement parameter with a value equal to 1.2U eq of its parent atom. 
